Introduction
The aim of this work is to investigate the local structure of CuCl^" complexes formed in the (C2H3NH3)2MC14 (M = Cd, ) crystals doped with Cu2+ and its dependence on the hydrostatic pressure through the Charge-Transfer (CT) spectra. Attention [4] . In contrast, pure (CnH2n+1NH3)2CuCl4 compounds display an in-plane antiferrodistortive structure of axially elongated CuCl?r [5] . In fact, the elongated octahedron is the usual coordination structure for CuCljT either in pure cupric chlorides or in doped compounds. Exceptions to this behaviour are found in (enH2)MnCl4:Cu2+ [6, 7] and, in general, in layer perovskites (CnH2n+1NH3)2MnCl4:Cu2+ [8] where a compressed D4I, coordination geometry was proposed for explaining the intense CT absorption band at 21000 cm1. Nevertheless, recent investigations performed on isomorphous Cd crystals [8, 9] reveal that CuCl¿" is elongated rather than compressed, even though this is the actual symmetry of the replaced Cd2+ site. In order to clarify the different behaviour exhibited by the Cd and Mn crystals, we have studied the effect of the hydrostatic pressure on the CT spectra corresponding to these Cu2+ doped layered perovskites. Apart from the selective character of the CT bands, their high oscillator strengths (f~1 0"1 -10"2) [8] make it suitable probes for detecting structural changes around Cu2+ in diluted materials (<1%) subjected to hydrostatic pressure. Interestingly, the results obtained on these diluted systems compare well with those recently obtained in the pure (C2H5NH,)2CuCl4 crystal [10] , in which the occurrence of a pressure-induced phase transition around 40 kbar was interpreted in terms of disappearance of the in-plane lattice distortion of CuCir.
Experimental
The single crystals of (C2H5NH3)2MnCl4 and (C2H5NH3)2CdCl4 doped with Cu2+ (about 0.2 mol %) are the same ones employed in Ref. [8] . Hydrostatic pressure experiments have been performed on microcrystals of about 100 X100X20 pm3 using a sapphire anvil cell attached to a specially designed double beam spectrometer. Details of the experimental setup are given elsewhere [11] . Paraffin oil was used as pressure transmitter and the pressure was calibrated through the shifts of the ruby R-lines. Ruby luminescence was excited by a 568 nm Coherent I-302-K Krypton laser.
Results and discussion Fig. 1 shows the optical absorption (OA) spectra of the two title compounds at atmospheric pressure. An analysis of the corresponding spectra is given in Refs. [6] [7] [8] [9] . In both crystals, the absorption bands have been assigned to Cl" -Cu2+ CT transitions of the formed CuCit complex. The spectrum of the Cd crystal is similar to those found in CdCl2:Cu2+, LiCl:Cu2+, (C2H5NH,)2CuCl4 where CuCl£ complexes display an elongated octahedron structure [12] [13] [14] [15] . In particular the two intense bands at 25100 and 35700 cm"' observed in (C2H3NH,)2CdCl4:Cu2+ are assigned within an elongated complex of D4/, symmetry to CT transitions from the bonding mainly Cl_eu(7r + rj) and "( + ) molecular orbitals (MO) to the antibonding mainly Cu2+ b,g (x2-y2) MO, respectively. In (C2H5NH3)2MnCl4:Cu2+ however the intense band at 21000 cm"1 is associated with a CT transition from the equatorial Cl" eu(n + a) MO to the Cu2+ a,g(3 z2-r) MO within a compressed CuCl^" complex with the short axial bond perpendicular to the layer [6] [7] [8] . Nevertheless [5] . The occurrence of such a phase transition is important since it would imply the disappearance of the antiferrodistortive structure displayed by the CuCl¿ complexes and, consequently a change in the magnetic behaviour of the crystal from ferromagnetic to antiferromagnetic should be expected above 40 kbar [10] . The variation of the CT energy upon pressure reported in that work resembles those observed for the present diluted systems but in different pressure ranges. The redshift of -3200 cm 1 observed between 15 and 30 kbar in (C2H5NH,)2CuCl4 is similar to the variation shown in Fig. 3 for (C2H5NH1)2CdCl4:Cu2+ although a smaller shift is observed for the present case. Above 40 kbar the CT band of the pure crystal experiences a continuous redshift at a rate of -16 cm"'/kbar, analogous to that followed by the and 25000 cm 21000 cm"1 band in (C2H5NH3)2MnCl4:Cu2+ (Fig. 5) . Moreover the CT energy of (C2H3NH3)2CuCl4 at 90 kbar, E = 21500 cm1, is near the CT energy of the (C2H5NFF,)2MnCl4:Cu2+ crystal at atmospheric pressure. [16] supports that interpretation.
From the pressure shift of the broad band at 21000 cm1, we estimate that the pressure required to shift the first CT band from (C2H,NH,)2CdCl4:Cu2+ to (C2H5NH3)2MnCl4:Cu2+ is about 100 kbar.
Summary
Hydrostatic pressure experiments carried out in (C2H5NH,)2CdCl4:Cu2+ show the existence of a structural change in the CuCl4," complex from an elongated octahedron to a nearly compressed one at above 25 kbar. This change is evidenced through the abrupt shift of -1400 cm"1 undergone by the first CT band around that pressure. The comparison of these results with those available for (C2H,NH,)2CuCl4 indicates that the high-pressure structure of the CuCl4," in this crystal is probably similar to that attained for (C2H5NH,)2MnCl4:Cu2+ at atmospheric pressure. The present hydrostatic pressure experiments performed on these Cu2+-doped layer perovskites provide direct evidence about the redshift undergone by the first CT band of CuCl4," complexes upon pressure in diluted systems.
Further work in order to investigate whether the steep redshift around 26 kbar is associated with a structural phase transition of the host crystal or whether is just a pure local phenomenon, using diffraction techniques is under way.
